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® Active matrix addressed liquid crystal image display and method for fabricating the same. 



© A liquid crystal image display device comprising 
an insulating substrate (2) having plural scanning 
lines (11) and signal lines (12) and a switching 
device (10) and a pixel electrode (14) provided for 
each of pixels, a light-transmissive Insulating sub- 
strate (9) tiaving a transparent conductive counter 
electrode (15) and liquid crystal (16) filled between 



both substrates, wherein said signal lines or scan- 
ning lines for supplying electric signals to said 
switching devices and conductive paths (22) for con- 
necting said switching devices (10) with the pixel 
electrodes (14) are coated with an thick organic fiinn 
so as to be electrically isolated from said liquid 
crystal (16). 
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ACTIVE MATRIX ADDRESSED LIQUID CRYSTAL IMAGE DISPLAY AND METHOD FOR FABRICATING THE 

SAME 



BACKGROUND OF THE INVENTION 

The present invention relates to a liquid crystal 
panel having a function of displaying an image, and 
nnore particularly to passivation which Is useful for s 
an active matrix addressed liquid crystal image 
display incorporating a switching device for each 
pixel. 

An active matrix addressed liquid crystal panel 
is difficult to drive all liquid crystal cells under the w 
same condition because its complicated device 
structure and so is prone to generate a phenom- 
enon that a displayed image grimmers. This phe- 
nomenon also called "flicker" occurs when the 
matrix addressed liquid crystal panel is observed 75 
aslant, or a large amount of D.C. component is 
contained in a driving signal; this is well known. 

In order to reduce the flicker, two techniques 
have been proposed. One is to fabricate the com- 
ponents constituting the panel, I.e. liquid crystal 20 
cells, insulated-gate transistors and storage capaci- 
tors, with high accuracy so that all the liquid crystal 
cells can be driven under the same condition. The 
other is to reduce the flicker visually, more specifi- 
cally, to drive the adjacent liquid crystal cells in 25 
phases opposite to each other so that the flicker is 
not observed on the entire panel. 

Both techniques, however, have the following 
drawbacks, in the former, the condition of fabricat- 
ing an active substrate and assembling the panel is 30 
strictly set and also a large storage capacitance is 
required: this will reduce the fabricating yield and 
the numerical aperture. On the other hand, in the 
latter, the flicker can be reduced apparently, but 
the counter electrode is A.C. driven under the 35 
condition held at a constant voltage so that the 
signal voltage will be boosted. This will increase 
the minute fluctuated D.C. voltage component 
among the liquid cells which will cause the flicker, 
so that the liquid crystal is deteriorated to become 40 
brown for use for a long time, thus providing poor 
image quality. 

Essentially. If as shown in Fig, 6, an orienting 
organic thin film 18 completely insulate the sur- 
faces of a signal line 12. a drain wiring 22. a pixel 
electrode 14. etc. a D.C. current will not flow into a 
liquid crystal ceil 13 consisting of the pixel elec- 
trode 14, a counter electrode 15 and a liquid cry- 
stal layer 16 and so the liquid crystal layer 16 will 
not also be deteriorated. The orienting film 18 
alone, however, cannot completely insulate the sur- 
faces of the signal line 12, the drain wiring 22, the 
pixel electrode 14, etc. for the reasons why the 
orienting film 18 is as thin as about 0.1 am, liable 



to contain pinholes because it is applied generally 
by offset printing, and cured or thermally set at a 
comparatively low temperature of 300 * C or lower 
so that the active devices and the colored layer 17 
of a color filter 9 are not thermally destroyed; it is 
difficult to prevent the liquid crystal layer 16 from 
being deteriorated more or less. Particularly, the 
D.C. component is liable to flow between the signal 
line 12 and the counter electrode 15 because the 
signal voltage continues to be externally applied to 
the signal line 12. Thus, in order to prevent the 
liquid crystal layer from being deteriorated, as 
shown in Rg. 7, it is proposed to coat the entire 
surface of an active substrate 2 with a transparent 
insulating film of SigN* having a thickness of 0.5 
urn in place of the thin orienting film. 

This technique of depositing the thick pas- 
sivation film 23 on the entire surface, however, is 
also not necessarily preferable since it lengthens 
the fabricating process, and the presence of the 
excess insulating layer on the pixel electrode 14 
reduces the effective voltage to be applied to the 
liquid crystal layer 16. Although the problem of the 
reduction of the effective voltage can be solved by 
selectively removing the passivation film 23 on the 
pixel electrode, a large level difference in the pas- 
sivation film occurs on the pixel electrode 14 or in 
its neighborhood. This makes it impossible to regu- 
larly rub the orienting film 18 with dry cloth, so that 
the orientation of the liquid crystal falls into dis- 
order to produce inverted domains: this eventually 
reduces the image quality. Further, in order to 
obtain the passivation film 23 having good film 
quality, the active elements are required to have 
strict heat resistance; this makes it difficult to en- 
sure the characteristic of the insulated gate transis- 
tors. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an active matrix addressed liquid crystal image 
display free from flicker and with improved image 
quality. 

This object can be attained by selectively de- 
positing a photo-sensitive poiy-imide on a signal 
line and a drain wiring to insulate only the signal 
line and drain wiring thereby to prevent a D.C. 
current from flowing into liquid crystal cells. 

The selective deposition of the poly-imide thin 
film on only the signal line and drain wiring will not 
reduce the voltage to be applied to the liquid 
crystal layer, and makes it unnecessary to provide 
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the step of depositing the passivation layer which 
lengthens the fabricating process to increase the 
production cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 3 are sectional views of an. active 
substrate of the liquid crystal image display ac- 
cording to each of embodiments of the present 
invention; 

Fig. 4 is a perspective view showing the 
packaging of a liquid crystal panel; 

Fig. 5 is an equivalent circuit diagram of an 
active liquid crystal panel; 

Fig. 6 is a sectional of the main part of the 
panel of Fig. 5; and 

Fig. 7 is a sectional view of the passivation 
in the prior art which was carried out to prevent the 
liquid crystal from being deteriorated. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

With the development of fine processing tech- 
nology, liquid crystal material, packaging technol- 
ogy, etc.. a television image which can be actually 
adopted, although its size is as small as 2 to 6 
inch, has been obtained commercially by a liquid 
crystal image display, simply referred to a liquid 
crystal panel. By forming a colored layer of R, G 
and B on one of two glass substrates constituting 
the liquid crystal panel, color display can also be 
realized. Further, an "active" liquid crystal panel 
incorporating a switching device for each pixel can 
assure an image with less crosstalk and high con- 
trast. Such liquid crystal panel is organized typi- 
cally in the matrix consisting of 120 - 240 scanning 
lines and 240 - 720 signal lines. Also, as shown in 
Fig. 4, an electric signal is supplied to an Image 
display part through the packaging means such as 
a COG (Chip-On-Glass) technique of directly con- 
necting a semiconductor integrated circuit chip 3 
for supplying a driving signal to a group of elec- 
trode terminals 6 for the scanning lines formed on 
one (e.g. glass substrate 2) of the insulating sub- 
strates constituting the liquid crystal panel 1. or 
fixing connection films 4 each having a group of 
gold-plated copper foil terminals (not shown) on a 
base of a poly-imide resin thin film onto electrode 
terminals 5 for the signal lines through pressing 
using adhesive. Although two techniques are shown 
in Fig. 4 for convenience for illustration, it is need- 
less to say that either one technique is selected. 
Additionally. 7 and 8 are wiring paths of connecting 
the image display part centrally located on the 
liquid crystal panel 1 and groups of electrode ter- 
minals 5 and 6 for the signal lines and scanning 



lines, and are not required to be made of the same 
material as the groups of electrode terminals. 

9 is another transparent insulating glass sub- 
strate having a transparent (light-transmissive) con- 

5 ductive counter electrode common to all the pixel 
electrodes. These glass substrates 2 and 9 are 
spaced apart from each other by a predetermined 
distance through a spacer such as quartz fiber, 
plastic beads, or the like. The gap thus formed 

70 constitutes closed space sealed by sealing ma- 
terial, and the closed space is filled with liquid 
crystal. In many cases, an organic thin film called a 
colored layer containing at least one of dye and 
pigment Is deposited on the side of the closed gap 

75 of the glass substrate 9 to provide a function of 
color display; the glass substrate is also called a 
color filter. In accordance with the property of the 
liquid crystal, a polarization plate is bonded on at 
least one of the upper surface of the glass sub- 

20 strate 9 and the lower surface of the glass sub- 
strate 2 so that the liquid crystal pane! 1 serves as 
an electro-optical device. Incidentally, although the 
substrates 2 and 9 are formed of glass in the 
above light-transmissive type liquid crystal panel, 

25 they are not required to be transparent like glass in 
a light-reflective type liquid crystal panel. 

Fig. 5 is an equivalent circuit diagram of an 
active liquid crystal panel in which an insulate gate 
transistor 10 as a switching device is provided for 

30 each pixel, and Fig. 6 is a sectional view of the 
main part of the panel of Fig. 5. The device com- 
ponents drawn by a solid line are formed on one 
glass substrate 2 whereas the transistor device 
drawn by a broken line is formed on the other 

35 glass substrate 9. Scanning lines 11 (8) and signal 
lines 11 (7) are formed on the glass substrate 2 
simultaneously with the fabrication of the thin film 
transistor 10 having e.g. amorphous silicon is as a 
semiconductor layer and a silicon nitride (SiaN*) 

40 film as a gate insulating film. As seen from Fig. 6, 
liquid cell 13 is composed of a transparent conduc- 
tive pixel electrode 14 formed on the glass sub- 
strate 2, a transparent conductive counter electrode 
15 formed on the color filter 9 and liquid crystal 16 

45 filling the closed space between the substrates 2 
and 9. and electrically functions like a capacitor. 

As mentioned above, colored layers 17 of col- 
ored photo-sensitive gelatin, coloring photo-sensi- 
tive resin, or the like are arranged, in a predeter- 

50 mined array of three primary colors of R. G and B. 
on the side of the closed space of the color filter 9 
in accordance with the pixel electrodes 14. The 
counter electrode 15 common to all the pixel elec- 
trodes 14 is formed on the colored layers 17 in 

55 order to obviate the voltage distributing toss due to 
the presence of the colored layers 17. 18 are 
orienting films for orienting liquid crystal molecules 
in a prescribed direction: these films are deposited 
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in contact with the liquid crystal on two glass 
substrate and nnade of a poly-imide resin film e.g. 
about 0.1 um. If the liquid crystal used 16 is 
twisted nematic (TN) type liquid crystal, two po- 
larization plates 19 must be arranged up and down. 

Low-reflective opaque films 20 arranged at the 
boundary among colored layers of R. G and B as 
shown in Fig. 6 prevent light from being reflected 
from the wiring layers such as the signal lines on 
the glass substrate 2 thereby improve the contrast 
of the image, and restrain the leak current of the 
switching devices 10 from being Increased owing 
to irradiation of external light thereby permitting the 
switching devices to be operated under strong ex- 
ternal light: these opaque films have been realized 
as a black matrix. The black matrix can be formed 
of several kinds of material, but in view of the 
occurrence of level differences and light transmis- 
sivity at the boundary among the colored layers, it 
is convenient to form it using Cr thin films having a 
thickness of about 0.1 um in spite of its high cost. 

Incidentally, although a storage capacitor 21 
shown in Fig. 5 is not necessarily an indispensable 
component of the active liquid crystal panel, it is 
very useful in order to improve the using efficiency 
of a driving signal source, restrain the difficulty of 
floating parasitic capacitance, relax the adverse ef- 
fect of fluctuation of the characteristics of insulated 
gate transistors as switching devices, and remove 
flicker of an image during a high temperature op- 
eration, and so is adopted as required. For conve- 
nience of illustration, main components such as a 
light source, a spacer as well as the thin film 
transistors 10. scanning lines 11 and the storage 
capacitors 21 are not shown in Rg. 6. 22 is a 
conductive thin film (drain wiring) for connecting 
the pixel electrodes 14 and the drains of the in- 
sulated gate transistors 10; it is typically formed 
simultaneously with the signal lines 12 and by the 
same material as the latter. 

Now referring to Figs. 1 to 3. several embodi- 
ments of the present invention will be explained. 
Fig. 1 is a sectional view of the active substrate 2 
constituting the liquid crystal image display device 
according to a first embodiment of the present 
invention. After the active substrate not having a 
passivation film on its entire surface has been 
fabricated by the conventional technique, as shown 
in Fig. 1. the signal line 12 and the drain wiring 22 
are selectively coated with photo-sensitive poly- 
imide resin 24, The poly-imide resin may be 
PIMEL (trade name) available from ASAHl KASEI 
CO., LTD. If F-5524 grade is used, the resultant 
film thickness after it has been thermally set by 
heat treatment at 300 *C or more with the numfcjer 
of rotations of application of 4000 rpm is about 1 
um. 

The above photosensitive poly-imide resin is 



organic resin in which poly-imide resin with ex- 
cellent heat resistance and chemical resistance is 
supplied with the property of the photosensitive 
resin capable of forming a selective pattern through 

5 the irradiation of ultraviolet rays, and can be depos- 
ited by the same equipment and technique as the 
photosensitive resin. The only difference resides in 
that the photosensitive poly-imide resin must be 
subjected to heat treatment at 250 - 450 'C 

10 (comparatively high for organic resin) in addition to 
the post-bake at about 1 50 " C which is carried out 
for the photosensitive resin after its development: 
the final film thickness and film quality after the 
resin has been thermally set depends on this heat 

75 treatment. 

The embodiment shown in Fig. 1 requires a 
step of forming the photosensitive poly-imide resin 
coating 24 in addition to the conventional fabricat- 
ing process; this increases the number of steps in 

20 the fabrication process by the step corresponding 
to substantially one photo-masking step. However, 
if the impurities contained in the liquid crystal ma- 
terial and the orienting film, particularly ionic impu- 
rities can be removed so that the high purity of the 

25 liquid crystal layer 16 can be maintained, the 
fabricating process can be simplified as shown in 
Fig, 2. In a second embodiment shown in Fig. 2. 
first, a conductive thin film layer constituting the 
signal lines 12 and drain wirings 22, e,g. an alu- 

30 minum layer 1 um thick is deposited. Thereafter, 
patterns 26 and 27 of photosensitive polyimide 
corresponding to the device patterns are formed. 
Subsequently, the aluminum film is etched using 
the patterns 26 and 27 as masks to form the signal 

35 lines 12 and drain wirings 22. In this case, unlike 
the photosensitive resin in the conventional 
fabricating process, the photosensitive poly-imide 
resin patterns 26 and 27 are not removed but left 
as they are, thus completing the fabrication of the 

40 active substrate 2. 

Otherwise, if the devices, including insulated 
gate transistors, have sufficiently high heat resis- 
tance, a third embodiment as shown in Fig. 3 can 
be implemented. In this embodiment, as shown in 

45 Fig. 3A. first, a conductive thin film layer constitut- 
ing the signal lines 12 and drain wirings 22. e.g. an 
aluminum layer 1 um thick is deposited. There- 
after, patterns 26 and 27 of photosensitive poly- 
imide corresponding to the device patterns are 

50 formed. Subsequently, the aluminum film is etched 
using the pattems 26 and 27 as masks to form the 
signal lines 12 and drain wirings 22. Next, as 
shown in Fig. 3B. the activ substrate 2 is heated 
to plastically deform the photosensitive poly-imide 

55 resin patterns 26 and 27 into 26 and 27' so as to 
cover the sides of the signal lines 12 and the drain 
lines 22. In this embodiment, the property of the 
negative type photosensitive poly-imide resin that it 



4 



7 



EP 0 380 31 1 A1 



8 



is plastically deformed by heat treatment like the 
negative type photosensitive resin is effectively 
used. The amount of deformation increases as the 
heating temperature becomes high and the heating 
time becomes long; in view of the heat resistance 
of the active devices, it is convenient to slightly 
excessively etch the signal lines 12 and the drain 
wirings 22 as seen from Fig. 3A since the side 
covering is promoted by the plastic deformation. In 
this embodiment also, the photosensitive poly-im- 
Ide resin patterns 26 and 27 are not removed but 
left as they are. thus completing the fabrication of 
the active substrate 2. 

In the embodiments of Figs. 1 and 2, the entire 
surface of the signal lines 12 and the wiring lines 
22 are coated with the poly-imide photosensitive 
resin, whereas In the embodiment of Fig. 2, only 
the upper surface thereof is coated with the resin 
but the side thereof is not coated. The pattern 
width of the signal lines 12 and the drain wirings is 
generally as thin as about 10 um so that if the 
impurities in the liquid crystal layer 16 can be 
sufficiently removed as mentioned above, in the 
second embodiment, the D.C. current component 
due to ionic impurities decreases to 1/5 of the 
conventional technique and so the deterioration of 
the liquid crystal can be greatly restrained. The 
active substrate according to the second and third 
embodiments is formed into a liquid crystal panel 
under the state that the poly-imide resin is left on 
all the signal lines, so that the signar lines cannot 
be used as electrode terminals as they are. The 
electrode terminals are only required to be con- 
nected with the signal lines through openings made 
in the insulator layer using the ..other conductive 
material constituting the active substrate, e.g. the 
material ITO of the transparent electrode for the 
pixel electrode, or the metallic film such as Ta, Cr, 
etc. for the scanning lines. However, the presence 
of poly-imide resin makes it impossible to make 
connections by wire bonding for connection lines 
for disconnection relief of the same material, alu- 
minum as the signal lines and a part of the signal 
lines so that the poly-imide resin is required to be 
removed. As the case may be, the signal lines are 
desired to be used as the electrode terminals as 
they are. A fourth embodiment of the present in- 
vention is effective to remove the poly-imide resin. 
This embodiment is implemented by placing the 
liquid crystal panel to selectively remove the poly- 
imide resin exposed on the active substrate in an 
atmosphere of Oz gas plasma using the color filter 
or counter glass. 

On the other hand, the active substrate accord- 
ing to the first embodiment is formed into a liquid 
panel in the state that the poly-imide resin is selec- 
tively deposited on the signal lines, it is not neces- 
sary to consider the above restriction on the signal 



lines exposed on the active substrate. 

As explained hitherto, in accordance with the 
present invention, in order to stop or considerably 
reduce the D.C. current component which flows 

5 into the liquid crystal cells to deteriorate the liquid 
crystal, the signal lines and drain wirings are coat- 
ed with thick insulating poly-imide resin. Thus, 
even when a high signal voltage is applied to the 
signal lines for flicker-less driving, the problem in 

70 quality that the liquid crystal is deteriorated so that 
the displayed image appears brown does not oc- 
cur. 

Moreover, since the poly-imide resin adopted 
in the present invention is photosensitive, it is pos- 

75 sible to prevent the voltage effectively supplied to 
the liquid crystal cells from being lowered as com- 
pared with the conventional entire surface pas- 
sivation using a transparent insulating thin film, so 
that no fear of darkening the displayed image oc- 

20 curs. Furthermore, the impurities in the liquid cry- 
stal cells can be sufficiently removed, or the heat 
resistance of the active substrate can be assured in 
some degree, the fabricating process can be short- 
ened as compared with the conventional construc- 

25 tion with no passivation. Further, in accordance 
with the present invention, connection lines for dis- 
connection relief and wiring layers among semi- 
conductor integrated circuit chips which are neces- 
sary for COG packaging can be formed simulta- 

30 neously with the signal lines so that a redundant 
fabricating step is not required. 

The construction of the active substrate, more 
specifically the location of the pixel electrodes in its 
thickness direction, which depends on the structure 

35 of insulated gate transistors and the fabricating 
process, has not been explained in this specifica- 
tion. Since the pixel electrodes are connected with 
the signal tines only in a switching manner through 
the insulated gate transistors, it is not necessary to 

40 insulate the drain wirings connecting the pixel elec- 
trodes with the insulated gate transistors in their 
surface. If the insulated gate transistors have a 
defect of being always 'ON*, the liquid crystal may 
be deteriorated in its neighborhood; the drain wir- 

45 ings. therefore, are also desired to be insulated in 
accordance with the present invention. For the 
same reason, it is preferable that the pixel elec- 
trodes are not located on the uppermost layer of 
the active substrate, but covered with transparent 

50 insulating SiOz or SisN*; this provides a high re- 
liability liquid crystal image display device although 
some voltage loss is involved. Insulating the drain 
wirings simultaneously with the signal lines is only 
a design matter in the mask patterning, and in the 

55 case where the signal lines do not serve as the 
source wirings of insulated gate transistors, the 
same processing must be made for the source 
wirings. 
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In the construction in which the structure of 
insulated gate transistors is inverted, the signal 
lines are located below the insulating film and the 
scanning lines are located at the uppermost layer 
of the active substrate, the concept of the present 
invention may be applied to the scanning lines. 
The present invention is useful for not only the 
light-transmissive type liquid panel but also a light 
reflective type liquid panel in which the pixel elec- 
trodes are made of a metallic film. 

An object of the present invention is to prevent 
the D.C. current component from flowing into the 
liquid crystal cells. The concept of the present 
invention can be applied to a liquid crystal image 
display device comprising a first insulating sub- 
strate having plural scanning lines and signal lines 
and a switching device and a pixel electrode pro- 
vided for each of pixels, a second light-transmis- 
sive insulating substrate having a transparent con- 
ductive counter electrode and liquid crystal filled 
between both substrates in which the switching 
device may be not a three-terminal device such as 
an insulated gate transistor but be a two-terminal 
device having a threshold voltage and a non- linear 
voltage-current characteristic, such as an MIM 
(Metal-Insulator-Metal) device, a device consisting 
of plural pin diodes of a -Si connected in opposite 
directions: by coating the signal lines and/or the 
scanning lines with a thick organic film to elec- 
trically isolating the signal lines and/or scanning 
liens from the liquid crystal, a high reliability liquid 
crystal image display can be provided. 



Claims 

1. A liquid crystal image display device com- 
prising an insulating substrate (2) having plural 
scanning lines (11) and signal lines (12) and a. 
switching device (10) and a pixel electrode (14) 
provided for each of pixels, a light-transmissive 
insulating substrate (9) having a transparent con- 
ductive counter electrode (15) and liquid crystal 
(16) filled between both substrates in which said 
switching device is an insulated gate transistor, and 
said signal lines and drain wirings (22) of said 
switching devices are coated with a thick organic 
film so as to be electrically isolated from said liquid 
crystal. 

2. A liquid crystal image display device com- 
prising an insulating substrate (2) having plural 
scanning lines (11) and signal lines (12) and a 
switching device (10) and a pixel electrode (14) 
provided for each of pix Is. a light-transmissive 
insulating substrate (9) having a transparent con- 
ductive counter electrode (15) and liquid crystal 
(16) filled between both substrates in which said 
switching device is an insulated gate transistor, and 



the upper surfaces of said signal lines and drain 
wirings (22) of said switching devices are coated 
with a thick organic film so as to be electrically 
isolated from said liquid crystal. 

5 3. A method for fabricating a liquid crystal 

image display device comprising a first insulating 
substrate (2) having plural scanning lines (11) and 
signal lines (12) and an insulated gate transistor 
(10) and a pixel electrode (14) provided for each of 

70 pixels, a second light-transmissive insulating sub- 
strate (9) having a transparent conductive counter 
electrode (15) and liquid crystal (16) filled between 
both substrates, comprising the steps of forming 
said signal lines and drain wirings of said insulated 

75 gate transistors by using photosensitive poly-imide 
resin as a mask for selectively forming a conduc- 
tive film constituting the said signal lines and said 
drain wirings, and completing the fabrication of said 
first insulating substrate without removing said pho- 

20 tosensitive poly-imide resin. 

4. A method for fabricating a liquid crystal 
image display device comprising a first insulating 
substrate (2) having plural scanning lines (11) and 
signal lines (12) and an insulated gate transistor 

25 (10) and a pixel electrode (14) provided for each of 
pixels, a second light-transmissive insulating sub- 
strate (9) having a transparent conductive counter 
electrode (15) and liquid crystal (16) filled between 
both substrates, comprising the steps of forming 

30 said signal lines and drain wirings of said insulated 
gate transistors by using photosensitive poly-imide 
resin (24) as a mask for selectively forming a 
conductive film constituting the said signal lines 
and said drain wirings and by heating said first 

35 insulating substrate after having etched said con- 
ductive film, and completing the fabrication of said 
first insulating substrate without removmg said pho- 
tosensitive poly-imide resin. 

5. A method for fabricating a liquid crystal 
40 image display device comprising a first insulating 

substrate (2) having plural scanning lines (11) and 
signal lines (12) and an insulated gate transistor 
(10) and a pixel electrode (14) provided for each of 
pixels, a second light-transmissive insulating sub- 

45 strata (9) having a transparent conductive counter 
electrode (15) and liquid crystal (16) filled between 
both substrates, comprising the step of selectively 
removing a photosensitive poly-imide resin thin film 
on the conductive thin film formed on said first 

50 insulating thin film by using the second light-trans- 
missive substrate as a mask through O2 plasma. 
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